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after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
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DETAILED ACTION 

A phone conservation with Eugene Lee's office on 9/26/2005 resulted in the following 
Supplemental Action to add claim 8. 

Drawings 

The drawings are objected to because reference sign 130a points to a line, not an 
intersection as described in the specification in paragraph 38. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to 
the Office action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the sheet, 
even if only one figure is being amended. Each drawing sheet submitted after the filing date of 
an application must be labeled in the top margin as either "Replacement Sheet 55 or "New Sheet 55 
pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will 
be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Claim Objections 

Claim 8 is objected to because of the following informalities: The phrase "an interlayer 
dielectric layer formed over the sidewall spacer formed on the sidewall of one of the plurality of 
pass gates and field region of the substrate 55 is confusing. It is confusing weather the dielectric or 
the sidewall is formed on the field region. Appropriate correction is required. 
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Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1, 3-5, 8-10 and 13 are rejected under 35 U.S.C. 102(b) as being anticipated by 
6,300,655 to Ema et al. (of record). Ema et al. teach in figure 11a memory cell of a 
semiconductor device (col. 3, lines 17-19) comprising: 

a substrate (col. 14, line 31) having active regions (AR1, AR2...) and field regions (FOX, 
(col. 14, lines 32-35); 

a gate layer formed over the substrate, the gate layer including a plurality of access gates 
formed over the active regions of the substrate (e.g. W2 and W3 formed over active region AR2) 
and a plurality of pass gates formed over the filed regions of the substrate (e.g. Wl and W4 
formed over the FOX region); 

first self-aligned contact regions (BC SAC region) formed between adjacent pass gates 
and access gates (e.g. the region between Wl and W2 or between W3 and W4); and 

second self-aligned contact regions (DC SAC region) formed between adjacent access 
gates (W2 and W3), 

wherein a width of each of the first self-aligned contact regions is larger than a 
width of the second self-aligned contact regions (Ema et al. teach that the pass gates Wl and W4 
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are formed having notches such that the distance between Wl and W2 is greater than the 
distance between W2 and W3, see fig. 11), and 

wherein the width of the first self-aligned contact region is made larger than that of the 
second region by the reduced width of the adjacent pass gate (by means of the notch). 

Regarding claims 3 and 4, Ema et al. teach in 13, lines 56-65 that the width between word 
lines without a notch (the width of the second contact region) is 130nm while the width between 
word lines where there is a notch (the width of the first contact region) is 150nm which equates 
to a ratio of 1.15 which is approximately 1.1. Regarding claim 5, Ema et al. teach in figure II 
that sidewall spacers 20 are formed on the sidewalls of the pass and access gates. Regarding 
claim 8, Ema illustrates in figures 1H and II an interlayer dielectric layer 22 formed over the 
sidewall spacer 20 formed on the sidewall of one of the plurality of pass gates 14 and field region 
of the substrate ("over the whole surface of the substrate," col. 6, lines 30-32). Regarding claims 
9 and 10, Ema et al. teaches that the widths of access gates W2 and W3 are decreased by a notch 
formed on at least one side and that the depth of the notch is 20nm (col. 13, lines 56-65). 
Regarding claim 13, Ema et al. disclose that the access gates together have a pair of notches and 
that the notches are formed on opposing sides of the access gates (see fig. 1 1). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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Claims 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ema et al. 
as applied above in view of 6,362,506 to Miyai. Ema et al. taught the device of claim 5 but did 
not teach that the gate was formed in a recess hole in the substrate. Miyai teaches in figure 13 a 
DRAM device having a gate 138 formed in a recess in a substrate 102, the gate being tapered 
and thus having a larger diameter above the opening as compared to within the opening. 
Moreover, it is considered well known in the art to provide a taper within the opening. 
Regarding claim 7, Miyai also teaches that insulation 146 on the sidewall of the gate continues 
into the trench and below an upper surface of the substrate. 

Ema et al. and Miyai are combinable because they are from the same field of endeavor. 
At the time of the invention it would have been obvious to a person of ordinary skill in the art to 
form the access gates of Ema et al. having a taper and within the substrate as taught by Miuyai. 
The motivation for doing so, as is taught by Miyai, is that use of such structure permits 
minimization of the DRAM cell size (col. 3, lines 14-16). Therefore, it would have been obvious 
to combine Ema et al. and Miyai to obtain the invention of claims 6 and 7. 

Claims 1 1 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ema et 
al. Ema taught the device of claim 9 but did not expressly disclose that the notches formed in the 
access gates are formed adjacent to the first "self-aligned contact and either face the other access 
gate or the pass gate. However, this is considered merely a rearrangement of what is taught by 
Ema et al. and is not enough to support patentability. In re Kuhle, 526 F. 2d 553, 188 USPQ 7 
(CCPA 1975). 
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Response to Arguments 
Applicant's arguments filed August 9, 2005 have been fully considered but they are not 
persuasive. 

The argument that "the Examiner misapprehended the subject matter recited in the claim 
by confusing the access gates with the pass gates. The access gates overlie the active regions" is 
not persuasive. The confusion comes for the specification and drawings. In FIG. 2 the reference 
sign 130a points to a line, not an intersection. The reference sign 130b points to a line and an 
intersection. The Examiner is unsure if the gates are intersections or lines. The examiner 
suggest the new FIG. 2 should show the reference 100b (as was shown for the field area in the 
old FIG. 2). 

The argument that "the access gates have a smaller width than adjacent pass gates" is not 
persuasive. The claim states the access gates are formed over active regions and pass gates 
formed over the field regions. Ema et al. illustrates in FIG. 1 1 access gates W2 and W3 over 
active region AR2 and pass gates Wl and W2 formed over the field regions FOX. At the 
location of AR1 and AR3 the access gates W2 and W3 have a smaller width than adjacent pass 
gates Wl and W2. The claim does not disclose whether the gates are intersections or lines. 

Ema et al. and the present Application disclose the same inventive concept of making a 
contact larger with a notch in a gate. Applicants need to precisely claim the structure to 
overcome the prior art. 

The argument that "the Ema et al. reference fails to disclose each of the plurality of 
access gates having a pair of notches" is not persuasive. Ema et al. illustrates in FIG. 1 1 the 
plurality of access gates W2 and W3 has a pair of notches (a notch on each). Applicant may 
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want the claim to state --each access gate has a pair of notches-. Note: This is only correct if the 
access gate is a line. 

Claims 1 and 3-13 stand rejected for the above reasons. 

Conclusion 

Applicants amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from an examiner 
should be directed to Primary Examiner Allan Wilson whose telephone number is 
(571) 272-1738. Examiner Wilson can normally be reached 7:00-4:00 Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on (571) 272-1664. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Allan R. Wilson 
Primary Examiner 
29 September 2005 



